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Themes

2003 2004 2005 2006 2007 2008

Principal
Activities

Deliverables

Impacts

Smart Machining Systems

Life cycle cost 
reduction through
•  Time-to Market
• Productivity
• Quality

Process and machine knowledge

Process optimization and predictive planning

Monitoring and adaptive control

Validation and learning

Physics-based process modeling Dynamic optimizer

Machine tool performance models, methods, and data

IT needs for smart machining

In-situ metrology

Bayesian approach to performance modeling

Model-based control of turning Model-based control of 5-axis milling

Next generation NC for smart machining

Smart spindles

Dynamic optimization 
framework

Optimization 
uncertainty budget

Demo of process 
Optimization system

Demo remote MT 
monitoring

Demo STEP-NC adaptive 
control on 5-axis milling

Demo Model-based control 
of 5-axis milling

Correlation of spindle  
perf to condition data

Data spec. for 
cond. monitoring

Health/reliability 
metrics for MTs

Machine tool performance evaluation methods and standards & resource data standards

Performance models and part error bound estimation

Improved
 Accuracy

Performance based
 resource allocation

Optimal use of
 resources

Improved Quality, 
Reduced Inspection

Lower barriers to 
engineering innovations

Reduced 
Downtime, CBM

First Part Correct                  First and Every Part Correct


